SUMMARY The importance of syphilis serological tests demands that laboratory reports are reliable. Internal quality control applied to the organisation of a syphilis serology service improves laboratory bench performance and reporting. Described here are internal quality control procedures of a department that serves a genitourinary medicine clinic and conducts 70 000 tests a year to investigate for syphilis.
Introduction
The history of testing serum for lipoidal and treponemal antibodies is well documented. Wassermann et al applied the complement fixation reaction to investigating syphilis.' Thereafter numerous serological tests have been described with the objectives of improved specificity and sensitivity.
Diagnostic confirmation of early clinical syphilis is by the recognition of viable Treponema pallidum from suitable lesions using dark field microscopy. In recent years several workers including Daniels Table I lists the procedures undertaken in the organisation of a syphilis serology service. At any stage from (a) to (i) an error can occur, and these errors may be multiplied. To prevent mistakes it is Fluorescein isothiocyanate (FITC) conjugate The working dilution of an FITC conjugate must be ascertained to evaluate its suitability. This criterion cannot be met by the manufacturer as the ultimate value depends on the microscope, substrate, and reagents used in any individual laboratory. To measure the working dilution a two dimensional (chessboard) titration is performed using a known middle layer reactive control (see fig 1) . A pooled normal serum control is included to detect "serum induced" non-specific staining, and a buffer (phosphate buffered saline (PBS)) control to detect non-specific staining by the conjugate. A satisfactory chessboard titration would require a titre of in house serum (the middle layer) at which minimal fluorescence reactivity (see table II) occurs over a range of at least three conjugate dilutions.4 This critical serum titre is the "plateau level". The end of the range of conjugate dilutions over which fluorescence occurs at the plateau level is reported as the plateau end poiont. The working titre of the conjugate is calculated as being twice the concentration, or half the titre, of the plateau end point when using doubling dilutions. The length of the plateau level under the conditions described above is important. The higher the concentration of antibody in a conjugate the more it can be diluted but still retain its plateau level (titre). Conjugates with long plateau levels, and hence high working A VDRL carbon added reagent, a modification used in this laboratory, enhances the end point reading of the test. The shelf life of VDRL reagents is important, as false reactions will occur if they are used after the stated expiry date. Serum samples exhibiting prozones are uncommon. To exclude this phenomenon, however, samples from patients with primary and secondary syphilis that give negative results to the VDRL test require retesting in dilution to ascertain whether they have any lipoidal antibody concentrations.
WALL CONTROL CHARTS
Quality control wall charts indicating limits of acceptance are used to plot in house standard values for each batch of tests performed. Recording the distribution of values monitors trends in precision and accuracy. Precision is used to describe the ability to obtain closely related values for duplicated specimens (such as in house standards). Accuracy is an expression of the nearness of one of a series of estimates to what is accepted to be the true value of the substance being measured. A wall chart is prepared by taking the geometric mean and geometric standard deviation values. Fig 2 shows (a) Poor precision (out of control)
---GSD -2 GSD = geometric standard deviation FIG Scnrtiny of incoming blood specimens Identification of a blood specimen with the corresponding request form appears to be simple enough, but for a variety of reasons that include misreading of names or numbers, inadequate information, and sorting of specimens, mistakes do occur. Ideally, permanent staff should be used to prepare specimens. If temporary help is given because of increased workloads or staffing problems, intensive supervision must be used to control the clerking and preparation of the blood. Laboratory meetings should be held periodically to discuss this area of control with the objective of improving the system.
Preparation of serum Clear serum samples are used from centrifuged clotted blood specimens. House rules require identification of specimens from people known to be in "danger of infection". Blood is separated under a cabinet, and serum is transferred using disposable drinking straws. It is stored at 40C and is not subjected to heat treatment before being tested. Original clot specimens are kept for seven days.
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Scrutiny of laboratory results Syphilis serology results are scrutinised by an authorised member of staff. A problem area is commenting on an individual result from a large batch of specimens received from a department of genitourinary medicine, antenatal clinic, or blood donor unit. These serum samples will often arrive in batches accompanied by lists of names as opposed to individual request forms with relevant information .  Fig 3 shows a record I recommend that departments responsible for serological tests for syphilis should implement internal quality control based on the WHO reference serum, and should monitor their daily performance by using wall charts. Internal quality control includes surveillance of all activities that can affect laboratory results. A senior member of the laboratory should be appointed to administer these procedures. The importance of establishing a reliable syphilis serology service in a laboratory must, however, be seen as a basis for obtaining national concordance between laboratories. It is hoped that regional or national reference serum samples will eventually become available to meet this need.
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